Objective: Metastasis-associated protein 1 (MTa1) has been associated with poor prognosis in several carcinomas. recent investigation has found that in different tumors, MTa1 protein significantly correlates with tumor angiogenesis, suggesting that MTa1 may be a possible angiogenesis-promoting molecule in malignant tumors. Thus, the current study was performed to determine the role of MTa1 protein in the biological behavior of oral squamous cell carcinoma and its relation with tumor angiogenesis.
InTRoduCTIon
Oral cancer is the eleventh most common cancer in the world, and squamous cell carcinoma (SCC) constitutes approximately 94% of all oral malignancies. The overall 5-year survival rate for intra oral carcinoma ranges from 27% to 68% and a great majority of deaths occur within the first 5 years (1) . Equivocal results are shown for various molecular markers associated with carcinoma, and for determining patient prognosis. however, considerable differences in survival exist among patients with the same pathologic stage, so it is not sufficient to accurately predict a patient's prognosis on the basis of the current staging system alone (2, 3) . Therefore, it is necessary to find novel biomarkers that could be used as predictors so that the conventional staging system risk stratification can be improved (4) . These biomarkers can help us to find patients who will benefit from adjuvant therapy with poor prognosis after surgery (5) .
Metastasis is the result of complicated events including factors such as those important for the separation of neoplastic cells from the initial tumor, penetration into the blood and lymphatic, arrest at remote sites by adhesion to endothelial cells, extravasation, induction of angiogenesis, evasion of host antitumor responses, and growth at metastasis sites (6) . as molecular biology has improved, novel molecules involved in carcinogenesis and tumor progression have been discovered. Metastasis-associated genes (MTa) are a recently found group of tumor progression-related genes with three different members: MTa1, MTa2 and MTa3 (7). among them, metastasis-associated protein 1 (MTa1) is a component of the nucleosome remodeling and histone deacetylation (nUrD) complex, and is involved in remodeling of adenosine triphosphate-dependent chromatin and function of histone deacetylase (8) . The MTa1 protein functions in conjunction with other components of nUrD to mediate transcriptional repression as it facilitates the association of repressor molecules with the chromatin (9, 10) . Few studies have shown that MTa1 has an effect on invasiveness of oral squamous cell carcinoma (OSCC), although cancer progression and metastatic state are thought to be affected by the great invasive potential of cancer cells (11) .
Tumor angiogenesis occurs in the early stage during cancer pathogenesis and is basically required for carcinogenesis, progression, and metastasis of malignant tumors (12, 13) . Micro vascular density (MVD) is a good predictor of angiogenesis. Since 1991, many markers have been introduced to stain the vessels. however, none of them can distinguish between neovasculature and preexisting ones except CD105 (14). CD105, also known as endoglin, is a good marker for measuring MVD (15, 16) . it is a 180KDa homotypedipolymer glycoprotein in the endothelial cell membrane that modulates responses to TGFβ (14). its gene is located on chromosome 9q34 (17) . recent investigations have found that in different tumors, MTa1 protein significantly correlates with tumor angiogenesis, suggesting MTa1 may be a possible angiogenesis-promoting molecule in malignant tumors (4, 14, 15, 16, 17) . accordingly, the present study aimed to determine the role of MTa1 protein in the biologic behavior of oral SCC and its relation with tumor angiogenesis.
mATeRIAlS and meThod
in this cross-sectional study, the specimen from 44 patients with OSCC (29 males and 15 females) with the mean age of 54.47 (range 35-81) from the archives of Khalili hospital between 2008 and 2012 were studied. The control group consisted of 15 cases of normal oral epithelium.
Immunohistochemical (IHC) staining and analysis:
First, h&E slides of available blocks were reviewed and then cases with definite diagnosis and adequate cellular tissue were selected for immunohistochemical staining (ihC). ihC staining was performed using the Envision Labeled Peroxidase System (DaKO, Carpentaria, Ca, USa). all the samples were fixed at 10% buffered formalin and were embedded in paraffin. Sections with 4μ thickness were prepared, deparaffinized in xylene, rehydrated in graded alcohol and were washed with distilled water. antigen retrieval for MTa1 and CD105 was performed using DaKO estimation, target retrieval solution with Ph = 9, for 20 minutes. internal peroxidase activity was inhibited by 3% h2O2.
Tissue sections were then incubated for 30 minutes with the anti-MTa1 monoclonal antibody (mouse, abcam Corporation, ab64214, UK) and anti-CD105 monoclonal antibody (mouse, novocastra Corporation, nCL_CD105, Germany) at 1/10 dilution. Brown cytoplasmic staining for CD105 and both cytoplasmic and nuclear staining for MTa1 was considered as positive. Omission of the primary antibody was employed as negative control, while liver tissue was used as positive control for CD105 and an esophageal cancer tissue known to overexpress MTa1 protein was used as positive control for MTa1 protein staining.
intratumoral micro vessel density was quantified according to a recent consensus statement (18) . Briefly, in an optical microscope, hotspot areas for CD105 expression with discrete blood vessels were initially identified by scanning the entire tumor at low power (x40). The number of CD105 highlighted vessels in 10 of these areas was then counted with high-power magnification (x400).
For MTa1 protein assessment, immunoreactivity was evaluated using a semiquantitative scoring system for both staining intensity (0, negative staining; 1, weak staining; 2, moderate staining; 3, intense staining) and percentage of positively stained cancer cells (0;0-5%; 1;6-25%; 2;26-50%; 3;51-75%; 4; ≥76%). The final staining score was the sum of the scores of staining intensity and percentage of positive cells, and was further graded as follows: (0), 0-1; (1), 2-3; (2), 4-5; (3), 6-7. Tumors with the final staining score ≥ 4 were defined as overexpressing MTa1 protein, a system that had been validated in previous studies (19 
ReSulTS
Expression of MTA1 in oral cancer: in the present study, MTa1 was expressed in both the cytoplasm and nucleus of the tumor cells; however, in control cases, its expression was only cytoplasmic (Figure 1-3) . Frequency of MTa1 expression in OSCCs was recorded as 97.7%, which was significantly higher than that of the control group (33.3%) (p<0.001). Mean percentage of MTa1 expression in OSCCs was 76.88 ± 25.33 and was significantly higher than that of the control group (22.81 ±10. 83) (p<0.001).
Our data showed a positive correlation between MTa1 expression and stage (r= 0.6, p<0. 001) (Table i). MTa1 expression was significantly higher in node positive patients (Median: 2) than node negative cases (Median: 0), (p<0.001). MTa1 expression was not related to tumor size and grade (p>0.05).
The mean CD105-MVD value was significantly higher in tumoral tissue (20.02±8.03) when compared to normal tissues (8.67±1.75) (p<0.001). CD105 MVD in OSCC was associated with lymph node status (p=0. 005) and clinical stage (p<0. 001), but it was not related to age, sex, tumor size and grade (p>0.05). in line with previous studies (24) (25) (26) (27) and verified that CD105 is expressed more in tumoral tissues and may have a major role in tumor development. We also observed a positive relation between CD105 expression and lymph node metastasis. This finding is compatible with previous investigations (28) (29) (30) (31) (32) and suggests that the marker can be helpful in predicting the possibility of metastasis.
MTa1, the basic member of the MTa family was primarily recognized via differential screening of the cDna Library from rat metastatic breast tumors as an upregulated gene (33) (34) (35) . MTa1 upregulation was seen in various human cancers and shown to be involved in tumorigenesis, tumor invasion, and metastasis (36, 37) . So far, there has only been one clinical study of MTa1 expression in OSCCs; it has reported that MTa1 expression in control tissues was significantly lower than carcinomas, and showed MTa1 protein production was strongly associated with cancer cell invasion, and there was clinically a correlation between lymph node metastasis and MTa1 protein production. The
Correlation of MTA1 protein with MVD:
Evaluation of the correlation between MTa1 protein expression and MVD showed that high MVD was detected more frequently in tumors with MTa1 overexpression than in those without overexpression (Figure 4 ,5) (r=0. 5, p<0. 001).
dISCuSSIon
Oral squamous cell carcinoma (OSCC) forms nearly 3% of all malignancies in the United States and about 28900 new cases of oral cancer are noticed yearly, resulting in 7400 deaths (20) . Prognosis of patients with OSCC is primarily determined by the stage of disease at the time of diagnosis. however, the staging system is not sufficient for the prediction of prognosis (21, 22) . Thus, to optimize treatment for oral cancer patients, new biomarkers may be employed as an adjunct to the staging system that could be used as a possible therapeutic target or a prognostic predictor (23).
Our study proved that the CD105-MVD value was significantly higher in OSCCs than normal tissue. it was hypoxia-inducible factor-1α (hiF-1α), suggesting that MTa1 may be a possible angiogenesis-promoting molecule in malignant tumors (16, 17) .
Shu_hai Li et al. reported that overexpression of the MTa1 protein is common in esophageal SCC (ESCC), and is closely related to tumor progression, increased tumor angiogenesis, and poor survival. These results reveal that MTa1 protein can be a useful indicator of progressive phenotype, a promising prognostic predictor to identify patients with poor prognosis, and a potential novel therapeutic target of antiangiogenesis for patients with ESCC (4).
in another study, Shu-hai Li et al. found that MTa1 protein overexpression was common in early-stage non small cell lung cancer and was correlated with tumor angiogenesis and relapse. Moreover, MTa1 protein overexpression could affect patient survival and was an independent prognostic factor for disease-free, overall, and disease specific survival (18) .
however, to the best of the authors' knowledge, the present study is the first clinical report to investigate the role of MTa1 protein in relation to angiogenesis in OSCCs. The findings of our study showed that MTa1 protein overexpression was common in OSCC tissues and significantly associated with increased angiogenic activity suggesting that MTa1 protein might promote tumor progression and development of aggressive phenotypes by the induction of tumor angiogenesis but further studies is recommended to investigate the relationship of these markers with the more accurate method for proving this finding. The mechanism by which MTa1 protein contributes to the angiogenic potential of cancer cells and formation of new tumor microvessels is unclear and still needs to be further investigated.
Mazudmar et al. reported in general, the MTa proteins contain basic nuclear localization signals and are predominantly localized in the nucleus. analysis of various mouse tissues suggested that variable, but easily detectable, levels of MTa1 protein are present in multiple organ systems including lung, liver, kidney, heart and testes, thus suggesting a physiologic function of MTa1 in normal cellular functions (38) .
Manavathi and Kumar have documented the predominantly nuclear localization of MTa1 in various cancerous tissues, including ovarian, lung, gastric and colorectal cancers (39) . however, Moon et al. showed in human hepatocarcinoma (hCC) cells, MTa1 localizes to both the nucleus and cytoplasmic compartments (19) . Li et al. also reported both cytoplasmic and nuclear expression of MTa1 in nSCLC authors stated that MTa1 overexpression in OSCC may lead to increased invasive ability and lymph node metastasis (11) .
in the present study, we found a relationship between MTa1 expression and clinicopathological factors such as metastasis to lymph node and stage. The obtained result indicates that MTa1 might play a role in tumor progression and is consistent with other studies (4, 11, 14) . The mechanism by which MTa1 protein contributes to the progressive potential of OSCC has not been investigated; however, evidence has shown that MTa1 protein is significantly correlated with tumor angiogenesis, and MTa1 protein contributes to angiogenesis through regulating 14. Florence ME, Massuda JY, Bröcker EB, Metze K, Cintra ML, Souza EM. angiogenesis in the progression of cutaneous squamous cell carcinoma: an immunohistochemical study of endothelial markers. Clinics (Sao Paulo 
